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(57) ABSTRACT 

A glasses apparatus and a controlling method thereof, and a 
display apparatus are provided. The glasses apparatus is con 
figured to operate with the display apparatus, and includes a 
communicator configured to perform communication with 
the display apparatus; an osteophony speaker configured to 
output audio received from the display apparatus; and a con 
troller configured to control the communicator to receive 
contents audio from the display apparatus if the display appa 
ratus provides a contents image, and to receive call audio 
from the display apparatus if the display apparatus performs 
a call function with an external user, and to output one of the 
received contents audio and call audio to the osteophony 
speaker. 
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FIG. 5 
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FIG. 6 

600 

680 
640 

MICROPHONE 

OSTEOPHONY 
SPEAKER 

GLASSES 

670 

MOTION SENSOR-671 
SPEED SENSOR 678 
BODY INDEX 
SENSOR 675 

610 650 
COMMUNICATOR 

620 660 
AUDIO SIGNAL CONTROLLER 
PROCESSOR 

630 
SWITCH 

  

  

    

  

  



Patent Application Publication Jun. 19, 2014 Sheet 7 of 25 US 2014/O168349 A1 

FIG. 7 
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FIG. 9 
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FIG 10 
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FIG 11 

600 200 

GLASSES APPARATUS DISPLAY APPARATUS 

REPRODUCE CONTENTS S1110 

SYNCHRONIZATION 

SENSE BODY 
INDEX S1130 

TRANSMIT BODY INDEX INFORMATION S1140 
EXTRACT MAJOR SCENE OF 
CONTENTS ACCORDING TO 
BODY INDEX INFORMATION 

S1150 

PROVIDE EXTRACTED 
MAJOR SCENE S1160 

  

  

  

    

  

  

  

  

  



Patent Application Publication Jun. 19, 2014 Sheet 12 of 25 US 2014/O168349 A1 

FIG. 12 
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FIG. 13A 
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FIG. 13B 
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FIG. 14 
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GLASSESAPPARATUS AND METHOD FOR 
CONTROLLING GLASSESAPPARATUS, 
AUDIO APPARATUS AND METHOD FOR 
PROVIDING AUDIO SIGNAL AND DISPLAY 

APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority from Korean Patent 
Application No. 10-2012-0145441, filed in the Korean Intel 
lectual Property Office on Dec. 13, 2012, and Korean Patent 
Application No. 10-2013-008.4031, filed in the Korean Intel 
lectual Property Office on Jul. 17, 2013, the disclosures of 
which are incorporated herein by reference in their entirety. 

BACKGROUND 

0002 1. Field 
0003 Methods and apparatuses consistent with the exem 
plary embodiments relate to a glasses apparatus, a method for 
controlling the glasses apparatus, and a display apparatus, 
and more particularly, to a glasses apparatus which performs 
various operations using an osteophony speaker and a con 
trolling method thereof, an audio apparatus, an audio signal 
providing method, and a display apparatus thereof. 
0004 2. Description of the Related Art 
0005 Recently, as various functions (for example, three 
dimensional (3D) functions and game functions) are being 
adopted for display apparatuses, 3D glasses apparatuses are 
being provided that operate in an interlocked manner with 
display apparatuses. 
0006 Specifically, in the related art, a glasses apparatus 
may be provided with a speaker or audio output terminal (for 
example, an earphone terminal etc.), so as to provide various 
audio Such as contents audio or call audio to a user. 
0007. However, in the case of providing call audio to a user 
using a speaker while performing a video call, an echo phe 
nomenon occurs where the call audio is input to the micro 
phone again. In addition, in the case of providing call audio to 
a user using an earphone, there is a problem that the user may 
not hear other sounds besides the call audio. 
0008. Therefore, there is a need for a way to provide call 
audio or contents audio to a user by adopting a osteophony 
speaker in a glasses apparatus So as to perform a video call. In 
addition, there is required a way for the glasses apparatus to 
perform various functions using an osteophony speaker. 

SUMMARY 

0009 Exemplary embodiments provide a glasses appara 
tus which provides audio to a user using an osteophony 
speaker and a controlling method thereof, an audio apparatus 
and an audio signal providing method, and a display appara 
tuS. 

0010. According to an aspect of an exemplary embodi 
ment, there is provided a glasses apparatus configured to 
operate with a display apparatus, the glasses apparatus 
including a communicator configured to perform communi 
cation with the display apparatus; an osteophony speaker 
configured to output audio received from the display appara 
tus; and a controller configured to control the communicator 
to receive contents audio related to a contents image from the 
display apparatus if the display apparatus provides a contents 
image, and to receive call audio from the display apparatus if 
the display apparatus performs a call function with an exter 
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nal user, and to output one of the received contents audio and 
call audio to the osteophony speaker. 
0011. The glasses apparatus may further include a micro 
phone configured to receive a user's Voice for controlling the 
display apparatus; and the controller may control the com 
municator to transmit the user's voice received through the 
microphone to the display apparatus. 
0012. The glasses apparatus may further include a switch 
configured to select audio being output from the osteophony 
speaker, and the controller may be configured to control the 
communicator to transmit a signal requesting the display 
apparatus to transmit the contents audio, if the Switch is 
selected while receiving the call audio from the display appa 
ratuS. 

0013 The glasses apparatus may further include an audio 
signal processor configured to perform signal processing for 
improving frequency characteristics of the received audio; 
and the controller may be configured to control the audio 
signal processor to determine a type of the audio received 
through the communicator, and to modify frequency charac 
teristics differently according to the received audio type. 
0014. The glasses apparatus may further include a motion 
sensor configured to sense a user's motion, and the controller 
may be configured to control the communicator to transmit 
the sensed user's motion information to the display apparatus. 
0015 The glasses apparatus may further include a speed 
sensor configured to sense an object's speed; and the control 
ler may be configured to output an alarm audio through the 
osteophony speaker if the object's speed sensed by the speed 
sensor is equal to or greater than a predetermined value. 
0016. The glasses apparatus may further include a glasses 
unit configured to display an image; and the controller may be 
configured to control the communicator to receive contents 
being reproduced in an authenticated external apparatus if the 
external apparatus is authenticated through the communica 
tor, and to control the glasses unit and osteophony speaker to 
output the received contents. 
0017. The glasses apparatus may further include a body 
index sensor configured to sense at least one of a brainwave, 
body temperature, and blood pressure of a user; and the 
controller may be configured to control the osteophony 
speaker to output a low frequency vibration having a prede 
termined frequency if one of the brainwave, body tempera 
ture, and blood pressure sensed by the body index sensor 
satisfies a predetermined condition. 
0018. The controller may be configured to control the 
communicator to be time-synchronized with contents being 
reproduced in the display apparatus, and to transmit informa 
tion on the at least one of the brainwave, body temperature, 
and blood pressure sensed by the body index sensor to the 
display apparatus while the contents is reproduced. 
0019. The glasses apparatus may be shutter glasses for 
viewing a 3D image. 
0020. According to an aspect of another exemplary 
embodiment, there is provided a method of controlling a 
glasses apparatus configured to operate with a display appa 
ratus, the method including receiving contents audio related 
to a contents image from the display apparatus if the display 
apparatus provides a contents image, and receiving call audio 
from the display apparatus if the display apparatus performs 
a call function with an external user, and outputting one of the 
received contents audio and call audio to an osteophony 
speaker. 
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0021. The method may further include receiving a user's 
Voice for controlling the display apparatus through a micro 
phone; and transmitting the user's voice received through the 
microphone to the display apparatus. 
0022. The method may further include transmitting a sig 
nal requesting the display apparatus to transmit contents 
audio if a user's predetermined command is input while 
receiving the call audio from the display apparatus. 
0023 The method may further include determining a type 
of the audio received at the receiving step; and modifying 
frequency response characteristics differently according to a 
type of the received audio. 
0024. The method may further include sensing a user's 
motion; and transmitting the sensed user's motion to the 
display apparatus. 
0025. The method may further include sensing an objects 
speed; and outputting San alarm audio through the 
osteophony speaker if a speed of the sensed object is equal to 
or greater than a predetermined value. 
0026. The method may further include sensing a user's 
motion, and transmitting the sensed user's motion to the 
display apparatus. 
0027. The method may further include performing authen 
tication with an external apparatus; receiving contents being 
reproduced in the authenticated external apparatus if the 
external apparatus is authenticated; and outputting the 
received contents to a glasses unit and the osteophony 
speaker. 
0028. The method may further include sensing at least one 
of a user's brainwave, body temperature, pulse and blood 
pressure; and outputting a low frequency vibration having a 
predetermined frequency through the osteophony speaker if 
the at least one of the brainwave, body temperature, pulse and 
blood pressure sensed by the body index sensor satisfies a 
predetermined condition. 
0029. The method may further include time-synchroniz 
ing audio the contents being reproduced in the display appa 
ratus, and transmitting information on the at least one of the 
brainwave, body temperature, pulse and blood pressure 
sensed by the body index sensor to the display apparatus 
while the contents is reproduced. 
0030 The glasses apparatus may be shutter glasses for 
viewing a 3D image. 
0031. According to an aspect of another exemplary 
embodiment, there is provided a display apparatus configured 
to operate with a glasses apparatus, the display apparatus 
including a display configured to display an image; a speaker 
configured to output audio; a communicator configured to 
perform communication with the glasses apparatus; and 
when performing a call function with an external user while a 
contents image is displayed on the display, a controller con 
figured to transmit call audio to the glasses apparatus through 
the communicator, and to output contents audio correspond 
ing to a contents image through the speaker. 
0032. According to an aspect of another exemplary 
embodiment, there is provided an audio apparatus including a 
communicator configured to receive a first audio signal from 
an audio source providing apparatus; an osteophony speaker 
configured to output the first audio signal; a combination 
sensor configured to sense whether the audio apparatus is 
combined with or connected to a glasses apparatus; and a 
controller configured to control the communicator to stop 
receiving the first audio signal from the audio Source provid 
ing apparatus, to receive a second audio signal from a display 
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apparatus configured to operate in an interlocked manner 
with the glasses apparatus, and to output the second audio 
signal, if the audio apparatus is determined to be combined to 
the glasses apparatus through the combination sensor. 
0033. The second audio signal being received from the 
display apparatus may be an audio signal synchronized with 
an image being displayed in the display apparatus. 
0034. The audio apparatus may further include a location 
sensor configured to sense a location of the osteophony 
speaker; and an audio signal modifier configured to modify an 
audio signal; and the controller may be configured to control 
the audio signal modifier to modify the audio signal accord 
ing to the location of the osteophony speaker sensed by the 
location sensor. 
0035. The controller may control the audio signal modifier 
to modify the audio signal to a first modified audio signal if 
the osteophony speaker is sensed by the location sensor to be 
located in an ear, and control the audio signal modifier to 
modify the audio signal to a second modified audio signal if 
the osteophony speaker is sensed by the location sensor to be 
located outside the ear. 
0036. According to an aspect of another exemplary 
embodiment, there is provided a method of providing an 
audio signal of an audio apparatus, the method including 
receiving a first audio signal from an audio Source providing 
apparatus; outputting the first audio signal through an 
osteophony speaker; sensing whether or not the audio appa 
ratus is combined with a glasses apparatus; stopping receiv 
ing the first audio signal from the audio source providing 
apparatus and receiving a second audio signal from a display 
apparatus operating in an interlocked manner with the glasses 
apparatus, if the audio apparatus is determined to be com 
bined with the glasses apparatus; and outputting the second 
audio signal through the osteophony speaker. 
0037. The second audio signal being received from the 
display apparatus may be an audio signal synchronized with 
an image displayed in the display apparatus. 
0038. The method may further include sensing a location 
of the osteophony speaker; and modifying an audio signal 
according to a location of the sensed osteophony speaker. 
0039. The modifying may modify the audio signal to a first 
modified audio signal if the osteophony speaker is sensed to 
be located in an ear, and modify the audio signal to a second 
modified audio signal if the osteophony speaker is sensed to 
be located outside the ear. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040. The above and/or other aspects will be more appar 
ent by describing certain exemplary embodiments with ref 
erence to the accompanying drawings, in which: 
0041 FIG. 1 is a schematic view of a display system, in 
accordance with an exemplary embodiment; 
0042 FIG. 2 is a block diagram illustrating a configuration 
of a glasses apparatus, in accordance with an exemplary 
embodiment; 
0043 FIG. 3 is a view illustrating a glasses apparatus in 
accordance with an exemplary embodiment; 
0044 FIG. 4 is a block diagram illustrating a configuration 
of a display apparatus in accordance with an exemplary 
embodiment; 
0045 FIG. 5 is a sequence view for explaining an exem 
plary embodiment where a display system reproduces con 
tents audio and call audio; 
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0046 FIG. 6 is a block diagram illustrating a configuration 
of a glasses apparatus in accordance with an exemplary 
embodiment; 
0047 FIG. 7 is a sequence view for explaining a providing 
methodofa display apparatus using a user's motion sensed by 
a glasses apparatus in accordance with an exemplary embodi 
ment, 
0048 FIG. 8 is a flowchart illustrating a method where a 
glasses apparatus senses a speed of an object and guidance 
danger in accordance with an exemplary embodiment; 
0049 FIG. 9 is a sequence view for explaining a method 
where a glasses apparatus receives contents reproduced in an 
external multimedia and reproduces the received contents in 
accordance with an exemplary embodiment; 
0050 FIG. 10 is a flowchart for explaining a method where 
a glasses apparatus senses a user's body index and provides a 
low frequency signal; 
0051 FIG. 11 is a flowchart for explaining a method of 
extracting a main screen of contents and providing the same 
according to a user's body index in accordance with an exem 
plary embodiment; 
0052 FIG. 12 is a schematic view of a configuration of an 
audio apparatus in accordance with an exemplary embodi 
ment, 
0053 FIGS. 13A to 13B are graphs illustrating an audio 
signal modified because a frequency characteristic of an 
osteophony speaker that should be modified according to a 
location of an osteophony speaker is different; 
0054 FIG. 14 is a flowchart illustrating a method of pro 
viding an audio signal of an audio apparatus in accordance 
with an exemplary embodiment; 
0055 FIG. 15 is a flowchart illustrating a method of modi 
fying an audio signal of an audio apparatus in accordance 
with an exemplary embodiment; 
0056 FIG. 16A and FIG. 16B are views illustrating an 
exemplary embodiment for attaching an audio apparatus to a 
glasses apparatus in accordance with an exemplary embodi 
ment, 
0057 FIG. 17 is a block diagram illustrating a configura 
tion of an audio apparatus briefly according to another exem 
plary embodiment; 
0058 FIGS. 18A and 18B are views illustrating a type of 
an osteophony speaker according to another exemplary 
embodiment; 
0059 FIGS. 19A and 19B are views illustrating an exter 
nal part and an internal part of a hair band according to 
another exemplary embodiment; and 
0060 FIGS. 20A and 20B are graphs illustrating an audio 
signal which is modified according to whether it is combined 
with a hair band according to another exemplary embodi 
ment. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0061 Certain exemplary embodiments are described in 
higher detail below with reference to the accompanying 
drawings. 
0062 FIG. 1 is a view illustrating a display system 10 in 
accordance with an exemplary embodiment. As illustrated in 
FIG. 1, the display system 10 may include a glasses apparatus 
100 and a display apparatus 200. Herein, the display appara 
tus 200 may be a smart television (TV), but this is just an 
example, and thus the display apparatus 200 may be embod 
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ied in one of various display apparatuses such as a desktop 
personal computer (PC), tablet PC, notebook PC, and smart 
phone, etc. 
0063. The glasses apparatus 100 operates in an interlocked 
manner with the display apparatus 200. Specifically, the 
glasses apparatus 100 may be shutter glasses for viewing 3D 
contents reproduced in the display apparatus 200. More spe 
cifically, in the case where a left eye image of 3D contents 
output in the display apparatus 200 is displayed, the glasses 
apparatus 100 may turn on only a left eye shutter of the 
glasses, turns off a right eye shutter of the glasses, whereas in 
the case where a right eye image of among 3D contents output 
in the display apparatus 200 is displayed, the glasses appara 
tus 100 may turn on only the right eye shutter of the glasses 
and turn off the left eye shutter of the glasses. Herein, the 
timing where the left eye image and the right eye image of the 
3D contents are displayed may be synchronized with the 
opening/closing timing of the shutters of the left eyeglass and 
right eyeglass of the glasses apparatus 100. 
0064. A glasses apparatus 100 according to an exemplary 
embodiment may not only view the 3D contents reproduced 
in the display apparatus 200 but also multi-views where a 
plurality of images are output alternately in the display appa 
ratus 200. 
0065. In addition, the glasses apparatus 100 includes an 
osteophony speaker for outputting audio transmitted from the 
display apparatus 200. An osteophony speaker is a speaker 
which includes a vibrator which outputs a sound through 
vibrations when contacting a portion of a user's body (for 
example, beneath the ear) to virbate the bone so that the user 
may hear a sound. 
0.066 While the display apparatus 200 reproduces a con 
tents image, the display apparatus 200 transmits contents 
audio corresponding to the contents image to the glasses 
apparatus 100. When the contents audio is received from the 
display apparatus 200, the glasses apparatus 100 outputs the 
contents audio using the osteophony speaker. 
0067. When a call request is received by the display appa 
ratus while the display apparatus reproduces the contents 
image, the display apparatus 200 stops transmitting the con 
tents audio related to the contents image, and transmits the 
audio related to the call, and transmitted from an external 
apparatus (hereinafter referred to as “call audio'), to the 
glasses apparatus 100. When call audio is received, the 
glasses apparatus 100 outputs the call audio using the 
osteophony speaker. The display apparatus 200 may output 
contents audio with a speaker provided within the display 
apparatus. 
0068. In the case of making a call with a person outside 
using the osteophony speaker, the user may hear, not only the 
call audio but also the contents audio output from the display 
apparatus 200. Therefore, the user is able to make a call with 
a person outside while viewing contents. 
0069. In addition, when a user's voice is received through 
a microphone provided in the glasses apparatus 100, the 
glasses apparatus 100 transmits the user's voice to the display 
apparatus 200. In addition, the display apparatus 200 may 
transmit the received user's voice to the call counterpart out 
side. 
0070. In addition, the glasses apparatus 100 may provide 
various services to the user using various sensors and the 
osteophony speaker. For example, the glasses apparatus 100 
may provide a gaming service using a user's motion sensed 
through a motion sensor. In addition, the glasses apparatus 



US 2014/0168349 A1 

100 may sense an objects speed and provide an alarm ser 
vice. In addition, the glasses apparatus 100 may be synchro 
nized with an external apparatus and provide a service for 
viewing contents reproduced in the external apparatus 
through the glasses apparatus 100. In addition, the glasses 
apparatus 100 may sense the user's body index (for example, 
blood pressure, pulse, brainwave, and temperature etc.) and 
provide a low frequency vibration service. In addition, the 
glasses apparatus 100 may sense a user's body index while 
contents is reproduced, and provide a service of detecting and 
providing a main screen. Various functions of the glasses 
apparatus 100 will be explained in more detail with reference 
to FIGS. 6 to 11 hereinbelow. 
0071. Hereinbelow is detailed explanation on the glasses 
apparatus 100 and the display apparatus 200 for providing 
audio contents and call audio. 
0072 FIG. 2 is a block diagram illustrating a configuration 
of a glasses apparatus 100 according to an exemplary embodi 
ment, and FIG. 2 is a view illustrating a glasses apparatus 100. 
The glasses apparatus 100 includes a communicator 110. 
audio signal processor 120, switch 130, microphone 140, 
osteophony speaker 150, controller 160 and glasses unit 170. 
0073. The communicator 110 performs communication 
with the external display apparatus 200. The communicator 
110 may receive a synchronization signal from the display 
apparatus 100 so that the glasses apparatus 100 may be syn 
chronized with the contents reproduced in the display appa 
ratus 200. 
0074 Specifically, the communicator 110 may receive one 
of contents audio related to contents images displayed on the 
display apparatus 200, and call audio from the display appa 
ratus 200. In addition, the communicator 110 may transmit a 
request signal for changing the audio to the display apparatus 
2OO. 

0075. The communicator 110 may be embodied in one of 
various communication modules such as Bluetooth, Wi-Fi, 
and Wireless LAN etc. However, the communication mod 
ules are not limited thereto. 
0076. The audio signal processor 120 performs signal pro 
cessing on the audio data transmitted from the display appa 
ratus 200. Herein, the audio signal processor 120 may per 
form signal processing for improving frequency 
characteristics of the audio received to improve strength char 
acteristics at a narrow frequency bandwidth and low fre 
quency bandwidth which is a disadvantage of an osteophony 
speaker. 
0077. In addition, the audio signal processor 120 may 
perform signal processing in Such a manner to have a different 
frequency response according to the type of audio received. 
More specifically, when a call audio is received, the audio 
signal processor 120 modifies the frequency response char 
acteristics of the call audio so that the user's voice can be 
heard more clearly, and when contents audio is received, the 
audio signal processor 120 may modify the frequency 
response characteristics of the contents audio so that the 
contents audio may be heard grandly. 
0078. The switch 130 is a configuration for generating and 
transmitting a request signal to change the audio to the display 
apparatus 200. When the switch 130 is selected while the call 
audio is being output, the controller 160 may generate a 
request signal to change the audio which requests transmis 
sion of the contents audio, and transmit the generated request 
signal for audio change to the display apparatus 200. Herein, 
the switch 130 may be disposed at an end of an arm of the 
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glasses apparatus 100 as illustrated in FIG.3, but this is just an 
exemplary embodiment, and thus the switch 130 may be 
disposed in another area (for example, a middle portion of the 
arm of the glasses) of the glasses apparatus 100. 
(0079. The microphone 140 receives a user's voice. The 
user's voice that the microphone 140 received is transmitted 
to the display apparatus 200 through the communicator 110. 
Herein, as illustrated in FIG. 3, the microphone 140 may be 
disposed between the left eyeglass and the right eyeglass, but 
this is just an exemplary embodiment, and thus the micro 
phone may be disposed in another area of the glasses where 
the user's voice can be input. 
0080. The osteophony speaker 150 outputs audio data 
according to a control by the controller 160. Herein, as illus 
trated in FIG.3, the osteophony speaker 150 may be disposed 
in a protruding area of a middle area of an arm of the glasses 
so that the osteophony speaker 150 can contact the portion of 
the user's body beneath the user's ear. In addition, the 
osteophony speaker 150 may consist of a right side 
osteophony speaker 150-2 and a left side osteophony speaker 
150-1, as illustrated in FIG. 3. 
I0081. The glasses unit 170 may be synchronized with 3D 
contents, and may be turned on/off. Specifically, the glasses 
unit 170 may turn on the left eyeglasses unit 170-2 and turn 
off the right eyeglasses unit 170-1 when a left eye image is 
displayed in the display apparatus 200, and turn on the right 
eyeglasses unit 170-1 and turn off the left eyeglasses unit 
170-2 when a right eye image is displayed in the display 
apparatus 200. 
I0082. The glasses unit 170 may have a liquid material 
inside the glasses so as to display an image. 
I0083. The controller 160 may control the overall opera 
tions of the glasses apparatus 100. Specifically, in the case 
where the display apparatus 200 provides a contents image, 
the controller 160 receives contents audio related to the con 
tents image from the display apparatus 200, and in the case 
where the display apparatus 200 performs a call function with 
an external user, the controller 160 may control the commu 
nicator 110 to receive call audio from the display apparatus 
200. In addition, the controller 160 may control the 
osteophony speaker 150 to output one of the received contents 
audio and call audio. 
I0084. Herein, the controller 160 may determine the type of 
the audio received, and modify the frequency response char 
acteristics differently according to the type of audio. More 
specifically, in the case where the type of the received audio is 
contents audio, the controller 160 may modify the frequency 
response characteristics So that contents audio can be heard 
grandly. In the case where the type of the received audio is call 
audio, the controller 160 may modify the frequency response 
characteristics so that the call voice can be heard clearly. 
0085. In addition, in the case where the user's voice is 
received through the microphone 140, the controller 160 may 
control the communicator 110 to transmit the user's voice 
received through the microphone 140 to the display apparatus 
2OO. 
I0086 Specifically, in the case where the display apparatus 
200 performs a function of providing contents, the controller 
160 may control the communicator 110 to transmit the 
received voice to the display apparatus 200, and may control 
functions of the display apparatus 200 according to the 
received Voice (for example, a contents reproducing func 
tion). For example, when a user's voice “stop” is input 
through the microphone 140, the controller may transmit the 
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user's voice “stop” to the display apparatus 200, and the 
display apparatus 200 may stop the reproduction of the con 
tents image according to the received user's voice. 
0087. In the case where the display apparatus 200 per 
forms a call function, the controller 160 may control the 
communicator 110 to transmit the received voice to the dis 
play apparatus 200, and the display apparatus 200 may trans 
mit the received Voice to the external electronic apparatus 
corresponding to the call function. 
0088. In addition, in the case where the switch 130 is 
selected while the call audio is being received from the dis 
play apparatus 200, the controller 160 may generate an audio 
change request signal to change the audio transmitted from 
the display apparatus 200 from the call audio to contents 
audio. In addition, the controller 160 may transmit the audio 
change request signal to the display apparatus 200, and may 
receive contents audio from the display apparatus 200 and 
output the received contents audio through the osteophony 
speaker 150. Herein, the display apparatus 200 may stop the 
outputting of the contents audio and output call audio. 
0089. In the aforementioned exemplary embodiment, the 
glasses apparatus 100 performs signal processing to improve 
the frequency characteristics of the call audio, but this is just 
an exemplary embodiment, and thus the display apparatus 
200 may perform signal processing to improve the frequency 
characteristics of the call audio, and then transmit the call 
audio to the glasses apparatus 100. 
0090 FIG. 4 is a block diagram illustrating a configuration 
of the display apparatus 200 according to an exemplary 
embodiment. As illustrated in FIG. 4, the display apparatus 
200 includes a communicator 210, a speaker 220, a display 
230 and a controller 240. 
0091 FIG. 4 is an illustration of a case where the display 
apparatus 200 has a communicating function, and a contents 
reproducing function. Therefore, depending on the exem 
plary embodiment, some of the constituting elements illus 
trated in FIG. 4 may be omitted or changed, and other ele 
ments may be added instead. 
0092. The communicator 210 performs communication 
with the glasses apparatus 100. Specifically, the communica 
tor 210 may transmit contents reproduced in the display appa 
ratus 200 and a synchronization signal for synchronizing the 
opening/closing timing of the left-eye glass and right-eye 
glass of the glass apparatus 100 to the display apparatus 200. 
The communicator 210 may transmit one of contents audio 
and call audio to the glasses apparatus 100. In addition, the 
communicator 210 may receive the audio change request 
signal from the glasses apparatus 200. 
0093. In addition, the communicator 210 of the display 
apparatus may perform communication with an external 
apparatus in order to perform a call function with an external 
USC. 

0094. The communicator 210 may be embodied in one of 
various communication modules such as Bluetooth, Wi-fi, 
and wireless LAN. However, the communication modules of 
the communicator 210 are not limited thereto. 
0095. The speaker 220 outputs contents audio or call audio 
by controlling by the controller 240. Specifically, in the case 
where the glasses apparatus 100 outputs contents audio, the 
speaker 220 may output call audio, and in the case where the 
glasses apparatus outputs call audio, the speaker 220 may 
output contents audio. 
0096. The display 230 displays image data according to 
control processes performed by the controller 240. Specifi 
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cally, when a request for executing displaya Video call func 
tion is input by a user while a contents image is being dis 
played, the display 230 may simultaneously display a video 
call screen, and the contents image. Herein, the display 230 
may display one of an image call screen and contents image 
on a Picture in Picture (PIP) by a user's selection. 
0097. The controller 240 controls the overall functions of 
the display apparatus 200 according to a user's command. 
Specifically, in the case of performing a call function (for 
example, a video call or voice call) with an external user while 
a contents image is displayed, the controller 240 may transmit 
call audio to the glasses apparatus 100 through the commu 
nicator 210, and output contents audio corresponding to the 
contents image through the speaker 220. 
(0098 Specifically, the controller 240 may modify the fre 
quency response characteristics differently according to the 
type of the audio being transmitted to the glasses apparatus 
100 and transmit the modified frequency response character 
istics. For example, in the case where the audio transmitted to 
the glasses apparatus 100 is contents audio, the controller 240 
may modify the frequency response characteristics of the 
contents audio so that the contents audio is reproduced 
grandly, and transmit the modified frequency response char 
acteristics. Otherwise, in the case where the audio transmitted 
to the glasses apparatus 100 is call audio, the controller 240 
may modify the frequency response characteristics of the call 
audio so that the user's voice can be heard clearly and trans 
mit the modified frequency response characteristics. 
I0099. Otherwise, when an audio change request signal is 
received from the glasses apparatus 100 while the call audio 
is transmitted to the glasses apparatus 100, the controller 240 
may stop transmitting the call audio and transmit the contents 
audio corresponding to the contents image to the glasses 
apparatus 100. 
0100 FIG. 5 is a sequence view for explaining an exem 
plary embodiment where contents audio and call audio are 
reproduced in a display system. 
0101 The display apparatus 200 receives an input of a 
contents reproducing request from a user (S510). 
0102. When the contents reproducing request is input, the 
display apparatus 200 displays a contents image (S515). In 
addition, the display apparatus 200 transmits contents audio 
corresponding to the contents image to the glasses apparatus 
(S520). 
0103) When the contents audio is received, the glasses 
apparatus 100 performs signal processing of the contents 
audio (S525). Herein, the glasses apparatus 100 may modify 
the frequency response characteristics of the contents audio 
so that the contents audio can be reproduced grandly. 
0104. In addition, the glasses apparatus 100 outputs the 
signal processed contents audio (S530). Herein, the glasses 
apparatus 100 may output contents audio through the 
osteophony speaker 150. 
0105. The display apparatus 200 receives an input of a 
Video call request from the user while displaying the contents 
image (S535). 
0106 When the video call is performed, the display appa 
ratus 200 transmits the call audio to the glasses apparatus 100. 
Herein, the display apparatus 200 may stop transmission of 
the existing contents audio. In addition, the display apparatus 
200 outputs the contents audio through the speaker in the 
display apparatus 200 (S545). 
0107. When call audio is received, the glasses apparatus 
100 performs signal processing of the call audio (S550). 
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Herein, the glasses apparatus 100 may process the signal of 
the call audio to have different frequency response character 
istics from the contents audio. More specifically, the glasses 
apparatus 100 may modify the frequency response character 
istics of the call audio so that the user's voice can be heard 
clearly. 
0108. In addition, the glasses apparatus 100 outputs the 
signal processed call audio (S555). Herein, the glasses appa 
ratus 100 may output the call audio through the osteophony 
speaker 150. 
0109 As aforementioned, by providing the call audio 
through the osteophony speaker of the glasses apparatus 100, 
the user is able to simultaneously view the contents image 
while making a video call with the call counterpart. 
0110. Hereinbelow is an explanation on various exem 
plary embodiments of the glasses apparatus which has an 
osteophony speaker with reference to FIGS. 6 to 11. 
0111 FIG. 6 is a block diagram illustrating a configuration 
of a glasses apparatus 600 according to another exemplary 
embodiment. As illustrated in FIG. 6, the glasses apparatus 
600 includes a communicator 610, an audio signal processor 
620, a switch 630, a microphone 640, an osteophony speaker 
650, a glasses unit 660, sensor 670, and a controller 680. 
0112. With regard to the communicator 610, the audio 
signal processor 620, the switch 630, the microphone 640, the 
osteophony speaker 650, the glasses unit 660 and the control 
ler 680 illustrated in FIG. 6, explanation overlapping with on 
the description of the communicator 110, the audio signal 
processor 120, the switch 130, microphone 140, the 
osteophony speaker 150, the glasses unit 170 and the control 
ler 160 illustrated in FIG. 6 will be omitted. 
0113. The sensor 670 includes a motion sensor 671, a 
speed sensor 673, and a body index sensor 675. The motion 
sensor 671 senses a user's motion using various sensors such 
as an acceleration sensor, a gyro sensor, and a camera etc. The 
speed sensor 673 senses a speed of an external object moving 
towards the glasses apparatus 100. The body index sensor 675 
senses the user's body index (for example, blood pressure, 
pulse, body temperature, and brainwave etc.). 
0114. The controller 680 may control the communicator 
610 to transmit one of the user motion information sensed in 
the motion sensor 671 and the user's body index information 
sensed in the body index sensor 675 to the display apparatus 
200. In the case where the user motion information is trans 
mitted to the display apparatus 200, the display apparatus 200 
may control various functions of the display apparatus 
according to the user's motion information. For example, in 
the case where the display apparatus 200 executes a game 
contents, the display apparatus 200 may control the character 
of the game contents according to the user's motion informa 
tion. In the case where the user's body index information is 
transmitted to the display apparatus, the display apparatus 
200 may extract and store a main screen of the contents 
according to the body index. 
0115. In addition, in the case where a speed of an external 
object sensed by the speed sensor 673 is equal to or greater 
than a predetermined speed, the controller 680 may output an 
alarm message through one of the osteophony speaker 650 
and glasses unit 660. That is, the controller 680 may output an 
alarm message by transmitting an audio signal through the 
osteophony speaker 650, or by displaying an image through 
the glasses unit 660. 
0116. In addition, in the case where the body index sensed 
by the body index sensor 675 satisfies a predetermined con 
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dition, the controller 680 may control the osteophony speaker 
650 to generate a low frequency vibration having a predeter 
mined frequency. 
0117. In addition, in the case where a contents image is 
received from an authenticated external apparatus, the con 
troller 680 may control the glasses unit 660 to display the 
received contents image. For example, in the case where the 
glasses apparatus is communicating with an authenticated 
external navigation apparatus, when a moving route image is 
received from the navigation apparatus, the controller 680 
may display the received moving route image on the glasses 
unit 660. 
0118 FIG. 7 is a sequence view illustrating a method for 
providing contents of the display apparatus 200 based on a 
user's motion that the glasses apparatus 600 has sensed. 
0119 The display apparatus 200 executes game contents 
(S710). 
0.120. The glasses apparatus 600 senses the user's motion 
information using the motion sensor 671 (S720). Herein, the 
sensed user's motion information may be one of a direction 
and speed of the user's motion. 
I0121 The glasses apparatus 600 transmits the sensed 
user's motion information to the display apparatus 200 
(S730). 
0.122 The display apparatus 200 controls a display item 
according to the received user's motion information (S740). 
For example, in the case where the game contents is a racing 
game contents, the display apparatus 200 may control the 
movement of a displayed car based on a user's motion direc 
tion information among the received user's motion informa 
tion. Otherwise, in the case where the game contents is a 
running game contents, the display apparatus 200 may con 
trol the speed of the displayed character based on the user's 
speed information among the received user's motion infor 
mation. 
I0123. Herein, the display apparatus 200 may not only 
provide the contents audio of the game contents but may also 
embody sound effects of the low sound vibration of the 
osteophony speaker of the glasses apparatus 600 at the same 
time through the speaker 220. In addition, by using the 
osteophony speaker, it enables communication among gam 
ers even in noisy situation. Thus the osteophony speaker 600 
may be useful in group/team games. 
0.124 FIG. 8 is a flowchart illustrating a method where a 
glasses apparatus senses a speed of an object and emits an 
alarm message. 
0.125. The glasses apparatus 600 senses the speed of an 
object approaching the user using the speed sensor 673 
(S810). 
I0126. In addition, the glasses apparatus 600 determines 
whether or not the sensed speed is equal to or greater than the 
predetermined value (S820). 
I0127. In the case where the sensed speed is equal to or 
greater than the predetermined value (S820 Y), the glasses 
apparatus 100 outputs an alarm message (S830). Herein, the 
alarm message may be provided by audio through the 
osteophony speaker 650, or by images through the glasses 
unit 660. For example, the glasses apparatus 100 may output 
the audio “be careful' through the osteophony speaker 650, or 
a text which reads “be careful through the glasses unit 660. 
I0128 FIG. 9 is a sequence view illustrating a method 
where a glasses apparatus receives contents reproduced in an 
external multimedia apparatus and reproduces the received 
COntentS. 



US 2014/0168349 A1 

0129. The glasses apparatus 600 and the external appara 
tus 900 performs an authentication process (S910). Herein, 
performing authentication may be one of password authenti 
cation, Voice authentication, fingerprint authentication, face 
recognition authentication. Herein, the external apparatus 
900 may be a navigation apparatus, but this is just an exem 
plary embodiment, and thus the external apparatus 900 may 
be embodied in one of various apparatuses such as a Smart 
phone and tablet PC. 
0130. When authentication between the glasses apparatus 
600 and the external apparatus 900 is performed, the external 
apparatus 900 transmits multimedia contents (S920). Herein, 
the transmitted multimedia contents is one that is currently 
reproduced in the external apparatus 900, including not only 
audio data but also image data. Specifically, the multimedia 
contents may be one of video contents, road guiding contents, 
and music contents, but is not limited thereto. 
0131 The glasses apparatus 600 reproduces multimedia 
contents received from the external apparatus 900 (S930). 
Herein, the glasses apparatus 600 may output audio data 
through the osteophony speaker 650, and output image data 
through the glasses unit 660. 
0.132. In addition, the glasses apparatus 600 receives an 
input of a voice command from the user (S940). Herein, the 
glasses apparatus 600 may receive an input of the Voice com 
mand through the microphone 640. In addition, the glasses 
apparatus 600 may transmit the input voice command to the 
external apparatus 900 (S950). 
0133. In addition, the external apparatus 900 executes a 
function corresponding to the received Voice command 
(S960). For example, the external apparatus 900 may control 
the reproducing function of the multimedia contents accord 
ing to the Voice command and control other functions of the 
external apparatus 900. 
0134) Specifically, in the case where the external appara 
tus 900 is a navigation apparatus, the user is able to hear the 
audio of multimedia contents (for example, road guiding 
contents) and the sound from external sources at the same 
time by using the osteophony speaker 650 which does not 
cover the user's ears. 
0135 FIG. 10 is a flowchart illustrating a method where 
the glasses apparatus senses a user's body index and provides 
a low frequency signal. 
0136. The glasses apparatus 600 senses the user's body 
index using the body index sensor 675 (S1010). More spe 
cifically, the glasses apparatus 600 may sense pulse informa 
tion, brainwave information, body temperature information 
etc. using a body index sensor 675 Such as a pulse measurer, 
brainwave measurer, and body temperature measurer, and 
may sense blood pressure information and weight informa 
tion etc. using another type of body index sensor 675 such as 
a blood pressure measurer and weight measurer etc. con 
nected to the glasses apparatus 600 wirelessly or in a wired 
a. 

0.137 The glasses apparatus 600 determines whether or 
not the body index satisfied a predetermined condition 
(S1020). Herein, the predetermined condition refers to a con 
dition where the user's health may be in trouble, for example 
when the blood pressure is above a predetermined value, for 
example, 140 mmHg, or when the minimum blood pressure is 
below a predetermined value, for example 90 mmHg. 
0.138. When the body index satisfies the predetermined 
condition (S1020 Y), the glasses apparatus outputs a low 
frequency vibration having a predetermined frequency using 
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the osteophony speaker 650 (S1030). More specifically, the 
osteophony speaker 650 outputs a vibration having the pre 
determined frequency, and the glasses apparatus 600 may 
control the osteophony speaker 650 to generate a low fre 
quency vibration having a predetermined frequency. In addi 
tion, the glasses apparatus 600 may outputatherapy image or 
Sound together. 
I0139 FIG. 11 is a flowchart illustrating a method of 
extracting a main screen and providing the extracted main 
screen according to the user's body index. 
0140. The display apparatus 200 reproduces contents 
(S1110). Herein, the reproduced contents may be one of 
Video contents, music contents, and photo contents, but is not 
limited thereto. 
0.141. In addition, the display apparatus 200 performs syn 
chronization with the glasses apparatus 600 (S1120). Herein, 
the display apparatus 200 may time-synchronize the contents 
being reproduced and the body index information to be 
received in the glasses apparatus 600 (S1120). 
0142. In addition, the glasses apparatus 600 senses the 
user's body index using the body index sensor 670 (S1130). 
For example, the glasses apparatus 600 may sense the blood 
pressure, pulse, body temperature, and brainwave etc. 
through the body index sensor 670 (S1120). 
0143. In addition, the glasses apparatus 600 transmits the 
sensed body index information to the display apparatus 200 
(S1140). 
0144. The display apparatus 200 extracts the main screen 
of the contents according to the body index information 
(S1150). More specifically, when the user views a moving 
screen oran image on the screen that corresponds to a shock 
ing event, the body index changes. For example, when view 
ing a shocking event on the screen, the pulse rate quickens. If 
a more serene image is displayed on the screen, the pulse rate 
may slow down. In addition, when a shocking image is being 
displayed, a first brainwave of a predetermined format may be 
recorded, and when a more serene image is displayed on the 
screen, a second brainwave different from the first brainwave 
may be recorded. Therefore, when a body index which satis 
fies the predetermined condition is sensed, the display appa 
ratus 200 extracts the screen reproduced at a point where the 
body index which satisfies the predetermined condition is 
reproduced. Herein, the display apparatus 200 may store the 
body index information in the metadata of the contents as 
tagging information in order to extract the main screen, and 
may generate an image where the main screen is automati 
cally extracted using the body index information. Herein, the 
display apparatus 200 provides the extracted main screen 
(S1160). More specifically, when a predetermined command 
is input from the user, the display apparatus 200 may display 
the main screen or transmit the predetermined command as a 
Social Network Service (SNS) to an external user. 
0145 Hereinbelow is explanation on an audio apparatus 
and a method of providing an audio signal thereof with ref 
erence to FIGS. 12 to 15 
0146 FIG. 12 is a block diagram briefly illustrating a 
configuration of the audio apparatus 1200 according to an 
exemplary embodiment. As illustrated in FIG. 12, the audio 
apparatus 1200 includes a communicator 1210, an 
osteophony speaker 1220, a combination sensor 1230, a loca 
tion sensor 1240, an audio signal modifier 1250, and a con 
troller 1260. Herein, the audio apparatus 1200 may be 
embodied as an earphone which includes an osteophony 
speaker. However, this is just an exemplary embodiment, and 
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the audio apparatus may be embodied as any other audio 
apparatus (for example, headphone). 
0147 The communicator 1210 performs communication 
with various external apparatuses. Especially, the communi 
cator 1210 may receive a first audio signal from an external 
audio source providing apparatus (for example, MP3 player, 
Smartphone etc.). In addition, when the audio apparatus is 
combined with the glasses apparatus, the communicator 1210 
may operate in an interlocked manner with the glasses appa 
ratus and receive a second audio signal from the display 
apparatus. 
0148. The communicator 1210 may be embodied as a 
Bluetooth module, but this is just an exemplary embodiment, 
and thus the communicator 1210 may be embodied as one of 
other wired communication module and wireless communi 
cation module. 
014.9 The combination sensor 1230 may sense whether 
the audio apparatus 1200 is attached to the glasses apparatus 
100. More specifically, when an area of the audio apparatus 
1200 contacts the glasses apparatus or the jack of the audio 
apparatus 1200 is connected to the glasses apparatus, the 
combination sensor 1230 may sense the combination of the 
audio apparatus 1200 and glasses apparatus, or may sense that 
the audio apparatus 1200 is attached to the glasses apparatus 
1OO. 
0150. The location sensor 1240 senses a location of the 
osteophony speaker 1220. More specifically, the location sen 
sor 1240 may sense the body part of the person that the 
osteophony speaker 1220 is in contact with, and determine 
the location of the osteophony speaker 1220. Otherwise, 
when the audio apparatus 1200 is a kernel type earphone, the 
location sensor 1240 may determine the bent angle of the 
audio apparatus 1200 and sense the location of the 
osteophony speaker 1220. 
0151. The audio signal modifier 1250 modifies the audio 
signal received by the control of the controller 1260. Espe 
cially, the audio signal modifier 1250 may modify the audio 
signal differently according to the location of the osteophony 
speaker 1220. This will be explained in more detail herein 
below with reference to FIGS. 13A and 13B. 

0152 The controller 1260 controls the overall functions of 
the audio apparatus 1200. Specifically, when it is sensed by 
the combination sensor 1230 that the audio apparatus 1200 is 
combined with the glasses apparatus while the first audio 
signal is being received from the audio source providing 
apparatus, the controller 1260 may stop receiving the first 
audio signal from the audio source providing apparatus, con 
trol the communicator 1210 to receive the second audio signal 
from the display apparatus which operates in an interlocked 
manner with the glasses apparatus, and control the 
osteophony speaker 1220 to output the second audio signal. 
0153. More specifically, the controller 1260 may receive 
the first audio signal through the communicator 1210 from 
the audio Source providing apparatus. 
0154 When it is sensed by the combination sensor 1230 
that the audio apparatus 1200 is combined with the glasses 
apparatus (for example, 3D shutter glasses etc.) while receiv 
ing the first audio signal, the controller 1260 may stop the 
output of the first audio signal. In addition, the controller 1260 
performs communication with the display apparatus based on 
communication information (for example, a MAC address) 
on the display apparatus (for example, a 3D display appara 
tus). The display apparatus operates in an interlocked manner 
with the glasses apparatus. 
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0.155. In addition, in the case where a connection process 
is with the display apparatus, the controller 1260 may control 
the communicator 1210 to request the display apparatus for 
the second audio signal. 
0156 When the second audio signal is received from the 
display apparatus in response to the second audio signal 
request, the controller 1260 may control the osteophony 
speaker 1220 to output the second audio signal being 
received. Herein, the second audio signal may be an audio 
signal synchronized with a 3D image output in the 3D display 
apparatus. 
0157 By the aforementioned disclosure, the user is be 
provided with an audio signal synchronized with the 3D 
image displayed in the 3D display apparatus which operates 
in an interlocked manner with the 3D shutter glasses without 
additional operation, as the user listens to music using the 
audio apparatus including the osteophony speaker as illus 
trated in FIG.16A, and installs the audio apparatus in the 3D 
shutter glasses. 
0158. In addition, the controller 1260 may control the 
audio signal modifier 1250 to modify the audio signal since 
the frequency characteristics of the osteophony speaker may 
need to be modified according to the differences in location of 
the osteophony speaker sensed by the location sensor 1240. 
0159 More specifically, in the case where the location of 
the osteophony speaker 1220 sensed by the location sensor 
1240 is inside the ear as illustrated in the left side of FIG.13A, 
the controller 1260 may control the audio signal modifier 
1250 to modify the audio signal to a first modification audio 
signal as illustrated in the right side of FIG. 13A. That is, in 
order to provide a more immersed and grand Sound quality 
than when viewing a 3D video or orchestral sound, the con 
troller 1260 may control the audio signal modifier 1250 to 
modify the audio signal being received as illustrated in the 
right side of FIG. 13A. 
(0160. However, as illustrated in the left side of FIG. 13B, 
in the case where the location of the osteophony speaker 1220 
sensed by the location sensor 1240 is outside the ear (for 
example, the temple), the controller 1260 may control the 
audio signal modifier 1250 to modify the second modification 
audio signal as illustrated in the right side of FIG. 13B. That 
is, in order to be provided with a clear user's voice when 
making a call or with a normal Sound quality, the controller 
1260 may control the audio signal modifier 1250 to modify 
the audio signal being received as illustrated in the right side 
of FIG. 13A. 

0.161 Asaforementioned, the user may be provided with 
audio signals of optimized Sound quality according various 
situations by providing audio signals of different Sound qual 
ity according to the location of the osteophony speaker 1220. 
0162 Hereinbelow is an explanation on a method of pro 
viding an audio signal of an audio apparatus with reference to 
FIG 14. 

0163 The audio apparatus 1220 receives a first audio sig 
nal from the audio source providing apparatus (S1410). 
Herein, the first audio signal may be music contents or a call 
Voice. 

0164. In addition, the audio apparatus 1200 outputs the 
first audio signal through the osteophony speaker (S1420). 
0.165. The audio apparatus 1200 determines whether or 
not it is combined with, or connected to, the glasses apparatus 
while outputting the first audio signal (S1430). Herein, the 
glasses apparatus 1200 may be 3D shutter glasses. 
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0166 When it is determined that the audio apparatus 1200 
is combined with the glasses apparatus (S1430 Y), the 
audio apparatus 1200 stops receiving the first audio signal and 
receives the second audio signal from the display apparatus 
which operates in an interlocked manner with the glasses 
apparatus (S1440). Herein, the display apparatus may be a 3D 
display apparatus which operates in an interlocked manner 
with the 3D shutter glasses, and the second audio signal may 
be an audio signal which is synchronized with the image 
displayed in the 3D display apparatus. 
0167. In addition, the audio apparatus 1200 outputs the 
second audio signal through the osteophony speaker (S1450). 
0168 As aforementioned, when the audio apparatus is 
combined with the glasses apparatus, as the audio apparatus 
receives the audio signal from the display apparatus which 
operates in an interlocked manner with the glasses apparatus, 
the audio synchronized with the image output in the display 
apparatus may be heard, even if the user does not performan 
additional operation. 
0169. Hereinbelow is explanation on a method of modify 
ing an audio signal of an audio apparatus 1200 with reference 
to FIG. 15. 

0170 The audio apparatus 1200 receives an audio signal 
from an external source (S1510). Herein, the audio apparatus 
1200 may receive the audio signal from the audio source 
providing apparatus or the display apparatus. 
0171 In addition, the audio apparatus 1200 senses the 
location of the osteophony speaker (S1520). More specifi 
cally, the audio apparatus 1200 may sense whether or not the 
osteophony speaker is located inside the ear, or outside the ear 
(S1530). 
0172. When the osteophony speaker is located in the ear 
(S1530 Y), the audio apparatus 1200 modifies the audio 
signal being received to a first modified audio signal (S1540). 
Herein, the audio apparatus 1200 may modify the audio sig 
nal to an audio signal having an immersed and grand Sound 
quality. 
0173 When it is determined that the osteophony speaker is 
located outside the ear and not in the ear (S1530 N), the 
audio apparatus 1200 modifies the audio signal to a second 
modified audio signal (S1560). Herein, the audio apparatus 
1200 may modify the audio signal to an audio signal having a 
clear sound quality. 
0.174. In addition, the audio signal 1200 outputs the modi 
fied audio signal through the osteophony speaker (S1570). 
0.175. As aforementioned, by providing an audio signal 
having a different Sound qualities according to the location of 
the osteophony speaker, the user is provided with an audio 
signal which has an optimized sound quality according to 
varying situations. 
0176 Hereinafter, an audio apparatus according to 
another exemplary embodiment will be described with refer 
ence to FIG. 17 to FIG. 20b. 

0177 First of all, FIG. 17 is a block diagram illustrating a 
configuration of an audio apparatus 1700 according to an 
exemplary embodiment. As illustrated in FIG. 17, the audio 
apparatus 1700 includes a communicator 1705, an 
osteophony speaker 1710, a combination unit 1720, an audio 
signal modifier 1730, and a controller 1740. In this case, the 
audio apparatus 1700 may be an earphone which includes an 
osteophony speaker, but this is only an example. The audio 
apparatus 1700 may be realized as another audio apparatus 
(for example, a headphone, etc.). 
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0.178 The communicator 1705 performs communication 
with various external apparatuses. In particular, the commu 
nicator 1705 may receive an audio signal from an external 
audio Source providing apparatus (for example, an MP3 
player, a smartphone, etc.). The communicator 1705 may be 
realized as a Bluetooth module, but this is only an example. 
The communicator 1705 may be realized as other wireless 
communication modules or wired communication modules. 
0179 The osteophony speaker 1710 outputs audio data 
under the control of the controller 1740. In this case, the 
osteophony speaker 1710 is a speaker which may vibrate a 
vibrator module contacting a portion of a user's body (for 
example, beneath the ear) to vibrate the bone adjacent to the 
ear so that the user may hear a sound, as described above. 
Herein, the osteophony speaker 1710 may be realized as a 
headphone as illustrated in FIG. 18A, or as a neck band as 
illustrated in FIG. 18B. However, this is only exemplary. 
0180. The combination unit 1720 may combine the audio 
apparatus 1700 with a hair band. In this case, the hair band 
may be in the form of a circle so that a user can wear it on the 
head as illustrated in FIG. 19A. In addition, the osteophony 
speaker 1810 may be included inside the hair band as illus 
trated in FIG. 19B. 
0181. The audio signal modifier 1730 modifies a received 
audio signal under the control of the controller 1740. In 
particular, the audio signal modifier 1730 may modify an 
audio signal differently according to whether a hair band is 
combined with the audio apparatus, which will be described 
later with reference to FIG. 20A and FIG. 20B. 
0182. The controller 1740 controls overall functions of the 
audio apparatus 1700. In particular, if it is detected that the 
audio apparatus 1700 is combined with a hair band through 
the combination unit 1720, as illustrated in the left side of 
FIG. 20A, while receiving an audio signal from an audio 
Source providing apparatus, the controller 1740 may control 
to output the received signal through the osteophony speaker 
1810 (FIG. 19B) which is included in the hair band. In par 
ticular, if it is detected by the combination unit 1720 that the 
audio apparatus 1700 is combined with a hair band, the con 
troller 1740 may control the audio signal modifier 1730 to 
modify the audio signal to a first modified audio signal as 
illustrated in the right side of FIG. 20A, and may control to 
output the first modified audio signal through the osteophony 
speaker 1810 of the hair band. That is, in order to allow a user 
to listen to a music content while exercising, the controller 
1740 may control the audio signal modifier 1730 to increase 
the sensitivity of the low frequency and the high frequency of 
the received audio signal as illustrated in the right side of FIG. 
20a. 

0183 However, if it is detected that the audio apparatus 
1700 is not combined with a hair band as illustrated in the left 
side of FIG. 20B, the controller 1740 may control the audio 
signal modifier 1730 to modify the audio signal to a second 
modified audio signal as illustrated in the right side of FIG. 
20B, and may control the osteophony speaker 1710 to output 
the second modified audio signal. That is, in order to allow a 
user to listen to a music content and an audio content in 
general circumstances, the controller 1740 may control the 
audio signal modifier 1250 to even the overall frequency 
sensitivity of the received audio signal as illustrated in the 
right side of FIG.20B. 
0.184 As described above, by providing an audio signal 
with different sound quality depending on whether a hair 
band is combined with the audio apparatus, a user may be 



US 2014/0168349 A1 

provided with an audio signal with optimum Sound quality 
according to varying circumstances through an osteophony 
speaker. 
0185. In the above exemplary embodiment, if the audio 
apparatus 1700 is combined with a hair band, an audio is 
output through the osteophony speaker 1810 inside the hair 
band, but this is only an example. If the osteophony speaker 
1720 of the audio apparatus 1700 is mounted on a hair band, 
an audio may be output through the osteophony speaker 1720 
of the audio apparatus 1700. 
0186 The method of controlling the glasses apparatus 
according to the aforementioned various exemplary embodi 
ments may be embodied in a program and may be provided in 
the glasses apparatus. Especially, a program including the 
method of controlling the glasses apparatus may be stored in 
a non-transitory computer readable medium and may be pro 
vided. 
0187. A non-transitory computer readable medium is a 
medium which stores data semi-permanently and not a 
medium which stores data for a short period of time such as a 
register, cache, and memory etc. More specifically, various 
aforementioned applications or programs may be stored in a 
non-transitory computer readable medium such as a CD, 
DVD, hard disk, Blueray disk, USB, memory card, and ROM 
etc. and be provided. 
0188 According to the various exemplary embodiments 
discussed above, a user is able to performan video call with 
an external user while viewing contents output from a display 
apparatus. In addition, the user may be provided with various 
services using an osteophony speaker. 
0189 Although a few exemplary embodiments have been 
shown and described, it would be appreciated by those skilled 
in the art that changes may be made in the embodiments 
without departing from the principles and spirit of the inven 
tive concept, the scope of which is defined in the claims and 
their equivalents. 
What is claimed is: 
1. A glasses apparatus configured to operate with a display 

apparatus, the glasses apparatus comprising: 
a communicator configured to communicate with the dis 

play apparatus; 
an osteophony speaker configured to output audio received 

from the display apparatus; and 
a controller configured to control the communicator to 

receive contents audio from the display apparatus if the 
display apparatus outputs a contents image, and to 
receive call audio from the display apparatus if the dis 
play apparatus performs a call function with an external 
user, and to output one of the received contents audio and 
the received call audio to the osteophony speaker. 

2. The glasses apparatus according to claim 1, further com 
prising: 

a microphone configured to receive a user's voice for con 
trolling the display apparatus; 

wherein the controller is configured to control the commu 
nicator to transmit the received user's voice to the dis 
play apparatus. 

3. The glasses apparatus according to claim 1, further com 
prising: 

a switch configured to select audio to be output from the 
osteophony speaker, 

wherein the controller is configured to control the commu 
nicator to transmit a signal requesting the display appa 
ratus to transmit the contents audio, if the Switch is 
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Selected while the glasses apparatus is receiving the call 
audio from the display apparatus. 

4. The glasses apparatus according to claim 1, further com 
prising: 

an audio signal processor configured to perform signal 
processing to improve frequency characteristics of the 
received audio; 

wherein the controller is configured to control the audio 
signal processor to determine a type of the audio 
received through the communicator and to modify fre 
quency characteristics differently according to the 
received audio type. 

5. The glasses apparatus according to claim 1, further com 
prising: 

a motion sensor configured to sense a user's motion, 
wherein the controller is configured to control the commu 

nicator to transmit information regarding the sensed 
user's motion to the display apparatus. 

6. The glasses apparatus according to claim 1, further com 
prising: 

a speed sensor configured to sense an objects speed; 
wherein the controller is configured to output an alarm 

message through the osteophony speaker if the speed of 
the sensed object is equal to or greater than predeter 
mined value. 

7. The glasses apparatus according to claim 1, further com 
prising: 

a glasses unit configured to display an image: 
wherein the controller is configured to control the commu 

nicator to receive contents being reproduced in an 
authenticated external apparatus if the external appara 
tus is authenticated through the communicator, and to 
control the glasses unit and osteophony speaker to out 
put the received contents. 

8. The glasses apparatus according to claim 1, further com 
prising: 

a body index sensor configured to sense at least one of a 
brainwave, a body temperature, and a blood pressure of 
a user, 

wherein the controller is configured to control the 
osteophony speaker to output a low frequency vibration 
which has a predetermined frequency if one of the 
sensed brainwave, the sensed body temperature, and the 
sensed blood pressure satisfies a predetermined condi 
tion. 

9. The glasses apparatus according to claim 8. 
wherein the controller is configured to control the commu 

nicator to be time-synchronized with contents being 
reproduced in the display apparatus, and to transmit 
information on the at least one of the sensed brainwave, 
the sensed body temperature, and the sensed blood pres 
Sure to the display apparatus while the contents is repro 
duced. 

10. The glasses apparatus according to claim 1, wherein the 
glasses apparatus is shutter glasses for viewing a three-di 
mensional (3D) image. 

11. A method of controlling a glasses apparatus configured 
to operate with a display apparatus, the method comprising: 

receiving contents audio from the display apparatus if the 
display apparatus outputs a contents image, and 

receiving call audio from the display apparatus if the dis 
play apparatus performs a call function with an external 
user, and 
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outputting one of the received contents audio and the 
received call audio to an osteophony speaker. 

12. The method according to claim 11, further comprising: 
receiving a user's voice for controlling the display appara 

tus through a microphone; and 
transmitting the received user's voice to the display appa 

ratuS. 

13. The method according to claim 11, further comprising: 
transmitting a signal requesting the display apparatus to 

transmit contents audio if a user's predetermined com 
mand is input while receiving the call audio from the 
display apparatus. 

14. The method according to claim 11, further comprising: 
determining whether the call audio or the contents audio is 

received; and 
modifying frequency response characteristics differently 

according to a result of the determining. 
15. The method according to claim 11, further comprising: 
sensing a user's motion; and 
transmitting the sensed user's motion to the display appa 

ratuS. 

16. The method according to claim 11, further comprising: 
sensing an objects speed; and 
outputting an alarm message through the osteophony 

speaker if a speed of the sensed object is equal to or 
greater than a predetermined value. 

17. The method according to claim 11, further comprising: 
performing an authentication process with an external 

apparatus; 
receiving contents being reproduced in the authenticated 

external apparatus if the external apparatus is authenti 
cated; and 

outputting the received contents in a glasses unit and the 
osteophony speaker. 

18. The method according to claim 11, further comprising: 
sensing at least one of a brainwave, a body temperature, a 

pulse and a blood pressure of a user, and 
outputting a low frequency vibration having a predeter 
mined frequency through the osteophony speaker if the 
at least one of the sensed brainwave, the sensed body 
temperature, the sensed pulse and the sensed blood pres 
Sure satisfies a predetermined condition. 

19. The method according to claim 18, further comprising: 
time-synchronizing at least one of the sensed body tem 

perature, the sensed pulse and the sensed blood pressure 
with contents being reproduced in the display apparatus, 
and transmitting information on the at least one of the 
sensed brainwave, the sensed body temperature, the 
sensed pulse and the sensed blood pressure to the display 
apparatus while the contents is reproduced. 

20. The method according to claim 11, 
wherein the glasses apparatus is shutterglasses for viewing 

a three-dimensional (3D) image. 
21. A display apparatus configured to operate with a 

glasses apparatus, the display apparatus comprising: 
a display configured to display an image; 
a speaker configured to output audio; 
a communicator configured to perform communication 

with the glasses apparatus; and 
a controller configured to transmit call audio to the glasses 

apparatus through the communicator when performing a 
call function with an external user while a contents 
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image is displayed on the display, and to output contents 
audio corresponding to a contents image through the 
speaker. 

22. An audio apparatus comprising: 
a communicator configured to receive a first audio signal 

from an audio source providing apparatus; 
an osteophony speaker configured to output the first audio 

signal; 
a combination sensor configured to determine whether the 

audio apparatus is connected to a glasses apparatus; and 
a controller configured to control the communicator to stop 

receiving the first audio signal from the audio source 
providing apparatus, to receive a second audio signal 
from a display apparatus configured to operate in an 
interlocked manner with the glasses apparatus, and to 
output the second audio signal, if the audio apparatus is 
determined to be connected to the glasses apparatus. 

23. The audio apparatus according to claim 22, 
wherein the second audio signal being received from the 

display apparatus is an audio signal Synchronized with 
an image being displayed in the display apparatus. 

24. The audio apparatus according to claim 22, further 
comprising: 

a location sensor configured to sense a location of the 
osteophony speaker, and 

an audio signal modifier configured to modify at least one 
of the first audio signal and the second audio signal; 

wherein the controller is configured to control the audio 
signal modifier to modify the at least one of the first 
audio signal and the second audio signal according to the 
sensed location of the osteophony speaker. 

25. The audio apparatus according to claim 24, 
wherein the controller is configured to control the audio 

signal modifier to modify at least one of the first audio 
signal and the second audio signal to a first modified 
audio signal if the osteophony speaker is determined to 
be located inside an ear, and control the audio signal 
modifier to modify at least one of the first audio signal 
and the second audio signal to a second modified audio 
signal if the osteophony speaker is determined to be 
located outside the ear. 

26. A method of providing an audio signal of an audio 
apparatus, the method comprising: 

receiving a first audio signal from an audio source provid 
ing apparatus; 

outputting the first audio signal through an osteophony 
speaker; 

sensing whether or not the audio apparatus is connected to 
a glasses apparatus; 

stopping the receiving the first audio signal from the audio 
Source providing apparatus and receiving a second audio 
signal from a display apparatus operating in an inter 
locked manner with the glasses apparatus, if the audio 
apparatus is determined to be combined with the glasses 
apparatus; and 

outputting the second audio signal through the osteophony 
speaker. 

27. The method according to claim 26, 
wherein the second audio signal received from the display 

apparatus is an audio signal synchronized with an image 
displayed in the display apparatus. 
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28. The method according to claim 26, further comprising: 
sensing a location of the osteophony speaker; and 
modifying one of the first audio signal and the second audio 

signal according to a location of the sensed osteophony 
speaker. 

29. The method according to claim 28, 
wherein the modifying modifies one of the first audio sig 

nal and the second audio signal to a first modified audio 
signal if the osteophony speaker is determined to be 
located inside an ear, and modifies one of the first audio 
signal and the second audio signal to a second modified 
audio signal if the osteophony speaker is determined to 
be located outside the ear. 

30. An audio apparatus comprising: 
a communicator configured to receive an audio signal from 

an audio source providing apparatus; 
an osteophony speaker configured to output the audio sig 

nal; 
a combination unit configured to combine the audio appa 

ratus with a hair band; and 
a controller configured to, when the audio apparatus is 

combined with the hair band, control to modify the audio 
signal to a first modified audio signal and output the first 
modified audio signal through an osteophony speaker of 
the hair band, and when the audio apparatus is not com 
bined with the hair band, control to modify the audio 
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signal to a second modified audio signal and output the 
second modified audio signal through the osteophony 
speaker. 

31. A display system comprising: 
a display apparatus configured to output contents images 

and contents audio related to the contents images; and 
a glasses apparatus configured to receive the contents 

images, the contents audio, and call audio, and output 
the contents audio and call audio through an osteophony 
speaker; 

wherein when a call request is received by the display 
apparatus while reproducing the contents images, the 
display apparatus is configured to stop transmitting the 
contents audio to the glasses apparatus, and transmit the 
call audio to the glasses apparatus. 

32. The method of claim 31, wherein the glasses apparatus 
is shutter glasses for viewing three-dimensional (3D) con 
tents reproduced in the display apparatus. 

33. The method of claim 31, wherein the glasses apparatus 
further comprises a microphone configured to receive a user's 
Voice to control the display apparatus. 

34. The method of claim 31, wherein the glasses apparatus 
comprises an audio apparatus which is detachably attached to 
the glasses apparatus. 
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